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Alteration in right heart function upon high-altitude exposure and its roles in
Acute mountain sickness
Liu xi, Huang lan
Cardiovascular Department of Xinqiao Hospital, Third Military Medical University
Objectives: People who rapidly ascend to the high altitude above 3 000 m or a higher
altitude than residence without adaptation will not acclimatize to high altitude in the
combined effect of cold, physical overloading labour and hypobaric hypoxia that reduce
tolerance hypoxia environment. Most of maladaptive symptoms will disappeared due to
compensatory ability in the short term. However, there are still metabolic changes and
aggravatedand persist symptoms in many people. Generally, the incidence of acute
mountain sickness (AMS) increased as the increasing of altitude. The blood oxygen
content due to hypoxia will reduce the adaptive compensations for body initiation, for
example, the increase of heart rate and acceleration of blood ﬂow velocity, thereby
establishing the adaptive mechanism to hypoxic conditions.
Methods: The echocardiography examinations were performed by ultrasonography
using the S5-1 cardiac probe (CX50, Philips, USA) by a senior technician. Most of the
valuable parameters have been measured including right atrial diameter (RA), right
ventricular end-diastolic diameter (RV), pulmonary artery (PA), pulmonary acceleration
time (AT), tricuspid blood ﬂow velocity E peak, tricuspid blood ﬂow velocity peak A,
the right ventricular outﬂow tract blood ﬂow to the end time (b), tricuspid blood ﬂow
velocity at the a peak termination to the next new TungChau tricuspid blood the velocity
E peak time interval (a) ECG R-wave peak to the right ventricular outﬂow tract ejection
terminate at the time interval (c). Each parameter has been measured four consecutive
cardiac cycles. Myocardial performance index (MPI) Tei index, mean pulmonary artery
pressure (mPAP), pulmonary vascular resistance (PVRTot), blood ﬂow velocity in the
tricuspid peak E \ A peak were calculated according the parameters abovementioned.
Results:
(1) Comparisons of the parameter at sea level and high altitude
(2) Among 264 subjects who rapidly ascended to 3700m high altitude, the
incidence of AMS was 25.8% (68 out of 196). Compared with plain, basic
follow-up observations of 264 subjects’ radical plateau 24h right heart
function parameters variation is consistent with the ﬁndings in the ﬁrst
chapter. Enter the altitude of 3700m plateau 24h within the E / Aratio
(P<0.05) reduced signiﬁcantly, while Tei index, PVR, mPAP was increased
signiﬁcantly (all P values were less than 0.05). Tei index was higher
(P<0.05) in AMS group than that in Non-AMS group, E/Aratio was lower
(P<0.05) in AMS group than that in Non-AMS group. However, there were
no signiﬁcant differences inPVR, mPAP between AMS and Non-AMS
groups.
Conclusions:
(1) The hypobaric hypoxic environment of high altitude would lead to a series
of changes in right ventricular functions mainly reﬂected in increase of
systolic function, reduction of diastolic function, as well as increase of right
ventricular afterload.
(2) Although there was no signiﬁcant increase of right ventricular stroke work
when exposing to the higher elevations after temporary adaption at 3700m,
yet the diastolic function degraded gradually, indicating that the body would
initially enter into the acclimatization stage with the extension of stay in
high-altitude hypoxic environment.
(3) The occurrence and symptom severity of AMS (Acute Mountain Sickness)
were certainly associated with the related right ventricular function indexes
of Tei index and E/A ratio, which were also available for prediction and
screening susceptible populations.
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Objectives: Artery calciﬁcation is an active biomineralization process mediated by
cellular transformation phenotype in the control of calciﬁcation related genes.
Therefore, this study aims to investigating the role of cortistatin in rat aortic calciﬁ-
cation, and further exploring its molecular mechanism.
Methods: Calciﬁcation model was produced by the administration of vitamin D3 plus
nicotine in rats in vivo and in VSMCs incubated with beta glycerolphosphate in vitro.
Plasma calcium, calcium content of rat aortic tissue and VSMC culture were measured
by o-cresolphtalein complexon colorimetric method and von Kossa staining, respec-
tively. Plasma phosphorus was tested by malachite green colorimetric method. Calci-
ﬁcation related gene expression was detected by RT-PCR in aortic tissues and VSMCs.
Results: The results from in vivo study showed that VDN increased 1.7 times higher of
calcium content, Elastic ﬁber disorder and interrupt and von Kossa staining positive
brown \ black particles in rat aortic tissues in the VDN group as compared to the control
group. After CST administration, aortic calcium content, and elastic ﬁber disorder and
brown \ black particles were decreased in the VDN+CST group compared to the control
group. Plasma calcium, phosphorus and calcium-phosphorus product has no signiﬁcant
difference between the rats of each group. As compared with the control group,C70 JACC Vol 64/16/Suppl C j Octobexpression of BMP-2 mRNA and Pit-1 mRNA was increased, MGP mRNA expression
decreased in rat aortas of the VDN group; After CST treatment, BMP-2mRNA and Pit-1
mRNA expression were down-regulated, MGP mRNA expression increased in aortic
tissues of VDN + CST group compared with VDN group alone. There was not signif-
icant difference in OPG mRNA expression of Aortic tissue between each group.In vitro
results conﬁrmed that as compared with the control group, calcium content was
increased by 3.2 times, calciﬁed nodule and brown\black particles were raised obviously
in rat VSMCs incubated with b-GP. After co-incubation VSMCs with b-GP in the
presence of different concentrations of CST (10-9 and 10-8 mol/L), calcium content were
reduced, calciﬁed nodules and brown\black particles also reduced in the Ca+CST
treatment group than the calciﬁed groups alone. RT-PCR showed that OPN mRNA,
BMP-2 mRNA and Pit-1 mRNA expression were increased, MGP mRNA expression
reduced inVSMCs of the calciﬁed group than that of the control group. After co-incu-
bation VSMCs with b-GP and 10-8 mol/L CST, OPN mRNA, BMP-2 mRNA and Pit-1
mRNA expression fell, MGP mRNA expression increased in the CST treatment group
than the calciﬁed groups alone. There were no signiﬁcant differences between OPG
mRNA expressionof rat VSMCs in each group.
Conclusions: CST could reduce calcium deposition of aortic tissues and VSMC cultures
in in vivo and in vitro calciﬁcationmodel of rat, and inhibit transformation phenotype from
VMSCs into osteoblasts. The anticalciﬁcation ofCSTmaybemediated bymaintaining the
expression homeostasis of calciﬁcation related genes, as shown by down-regulation of the
elevated BMP-2mRNA and Pit-1 mRNA and up-regulation of the reducedMGPmRNA,
thereby revealing the pathogenesis of aortic calciﬁcation and providing experimental
evidence of the prevention and cure of CST for artery calciﬁcation.
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Objectives: Danhong injection (DHI) is composed of two herbs Savia miltiorrhiza
and Carthamus tinctorius L., it is used for the treatment of cardiovascular related
diseases, such as stroke, coronary heart disease and angina pectoris in clinical therapy
in Chinese. We have conﬁrmed that DHI could stimulate the production of vaso-
dilatory factors in the endothelial cells via prostaglandin/cycloxygenase-2 but not
nitric oxide/endothelial nitric oxide synthase pathway. However, the molecular
mechanisms of the effect of DHI in relaxing the vascular smooth muscle cells are
unclear. In this study, we further examine whether DHI can exert a relaxation effect in
vascular smooth muscle cells and its underlying molecular mechanism.
Methods: The effect of DHI was investigated on rat aortic smooth muscle cells
(A7r5).Calcium assay kit was used to detect changes in intracellular calcium while
changes of calmodulin (CaM) mRNA expression was subsequently detected by RT-
PCR. Western blotting assay was carried out to quantify the protein expression of
protein kinase B (Akt) and phosphorylated-Akt, myosin light chain (MLC) and
phosphorylated-MLC. In addition, co-culture system of endothelial cells (EA.hy926)
and A7r5 cell was constructed by a transwell, which was simulated with a vascular
structure. After treatment of Hy926 cells with DHI for co-culture system, cell-based
ELISA was used to observe the cAMP generation in A7r5. Protein expression of Akt,
P-Akt, MLC and P-MLC in A7r5 in co-culture system was also quantiﬁed by Western
Blot.MTT assay was ﬁnally used to detect the effect of DHI in proliferation of A7r5
cell, which is induced by platelet derived growth factor-BB (PDGF-BB).
Results: DHI (1:100) contributed to the decrease of CaM mRNA expression in A7r5
cells but there was no signiﬁcant change observed in intracellular calcium concentration.
In western blot analysis, DHI signiﬁcantly decreased P-MLC protein expression at a
concentration of 1:100, with no signiﬁcant effect in expression of Akt, P-Akt and MLC
proteins in the same cell line. The Transwell co-culture system was well established.
DHI (1:100) could increase the secretion of cAMP in A7r5 after treating Hy926 in
co-culture system with DHI (1:100). In co-culture system, DHI could still decrease the
protein expression of P-MLC in A7r5, while the changes in protein expression of Akt,
P-Akt,MLCwere also none signiﬁcant. DHIwas also found to suppress the proliferation
of A7r5 which was induced by the PDGF-BB (20ng/ml).
Conclusions: Our ﬁndings demonstrated that DHI can relax vascular smooth muscle
cells. The mechanism included the effect of DHI increasing secretion of cAMP in
vascular smooth muscle cells, meanwhile reducing the mRNA expression of CaM and
protein expression of P-MLC. In addition DHI can inhibit PDGF-BB-induced A7r5
cell proliferation. Therefore, these effects support the fact that it can be used in treating
cardiovascular related diseases.
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Objectives: To evaluate the tumorigenic potential of nuclear transfer (nt) mouse
embryonic stem cells (mESCs) transplanted into infarcted rat hearts.er 16–19, 2014 j GW-ICC Abstracts/Basic and Translational Medicine
